Abstract. The study was carried out in Vanavarayar Institute of agriculture, Manakkadavu, Pollachi, Tamil Nadu, India during January, 2012 to January, 2013. The institute's agricultural area classified four different habitats namely, crop land, wetland, plantations, and fallow land. The data were analyzed using Shannon-Wiener function formula; species diversity (H), maximum diversity (Hmax), and evenness (J). Based on this study we found variations in bird population distribution based on the cropping pattern and seasons of the year. Shannon-Wiener Index for diversity richness for different habitats of agroecosystem shows that fallow land recorded highest diversity (3.4619) and maximum diversity index (4.1271) compared to other habitats. Thus, fallow lands are not subject to practices of crop production and therefore supported bird's nesting and breeding. Thus, most of the birds hunt their food from agricultural field and from water bodies and made their rest place at fallow land; therefore it indicates highest number of species in all the seasons of the year. Rare birds like Indian grey hornbill, yellow -footed green pigeon, common tern, paradise flycatcher, black headed ibis, white browed bulbul, striated heron, and barn owl were observed in particular season shows the richness of the habitats in the study area. The considerable numbers of trees in fallow land and boundary of agricultural land accommodate the large number of bird's population. Thus planting trees in agricultural lands can increase bird population.
INTRODUCTION
Birds are the key species in an agricultural ecosystem for maintaining the ecological balance (Haslem and Bennett, 2008) . Their positive and negative roles in agriculture production were very well illustrated (Ali, 1949 and 1971) . Agriculture provides a concentrated and highly predictable source of food for birds. This food in general is of three kinds: (i) grain, seeds and fruits, (ii) green vegetation of the crop plants and grasses, and (iii) insects, other arthropods, rodents, etc., found in the soil, crops and other plants (O'Connor and Shrubb, 1986) . There are many good reasons for counting birds but this study aims to promote better knowledge to help conservation.
Within sites, it is fairly evident that habitat is likely to be an important determinant of the distribution and number of birds. For sites which are not protected, habitats might be changing, for instance as a result of developmental works. Adequate management obviously depends on understanding the relationship between birds and their habitats. If a study is oriented to a particular species, it is also evident that questions about its distribution, ecology and threats to its status, will partly be answered with an understanding of its habitat requirements. While much about a bird's ecology might be studied directly in terms of its diet, foraging behaviour or population dynamics, important knowledge of habitats can be gleaned from good census studies (Bibby et al., 1998) .
Approaches with a combination of both sitespecific biodiversity measures and assessments of habitat diversity and heterogeneity at Vanavarayar Institute of Agriculture which is spread over 248 acres are yet to be established. In a time when the global environment around us is getting destroyed at an alarming rate, maintaining high levels of overall biodiversity in agro-ecosystems may become an important measure for ecological sustainability and to maintain the high abundances of presently welladapted beneficial organisms (Duelli, 1997) .
But ever increasing population and the related urbanization has resulted in the depletion of the agricultural and wet lands. On the other side wetlands like rivers, streams, lakes, tank bodies and reservoirs in this area are getting deteriorated in an alarming rate due to their contamination with various pollutants and the increase in developmental activities. This is making the wetland lose its viability to support the aquatic organisms and the other organisms that birds depend on.
Wetlands associated with agricultural lands also attract more number of bird species, especially migratory species. In the case of Pollachi, the water bodies are heavily polluted, which is seriously affecting the seasonal migration, nesting and breeding of many exotic birds in this region. Birds are integrated with farmers' everyday activity, since it is an important and effective organism controlling pests in the agricultural lands. But, extensive application of chemical fertilizers and pesticides has tremendously affected the bird's population through unavailability of its regular prey and through the harmful effect of chemicals (Blus and Henny, 1997) .
On the basis of general survey we found that in and around Pollachi areas, agricultural and wetlands areas has immense potential to attract bird population. Even though these areas are serving as habitat of birds traditionally due to conversion of landscapes into residential blocks, untreated sewage grounds, dumping yards of organic, inorganic pollutants and decades of continuing land use intensification, the status of the habitat has changed. The study was carried out in an area of 248 acres of agriculture land in Vanavarayar Institute of Agriculture, Manakkadavu village, Pollachi, Tamil Nadu, India. Bird population in this area was studied through scientific approach and was favored on to create awareness through education and to conserve agriculture lands, wetlands and other bird areas against bird's habitat degradation.
STUDY AREA AND METHODOLOGY
Vanavarayar Institute of Agriculture, Pollachi (10.67°N 77.02°E) has various landuse patterns within 248 acre. Pollachi is rich in soil, vegetation and bird's population. The agricultural landscape predominantly covers coconut based mono-cropping system. There are four types of habitats available in the institute for the purpose of education and research. These are 1) plantation (coconut, mango), 2) crop lands (cereals and vegetables), 3) wetlands (farm pond, paddy field and adjoining area of river), and 4) fallow land (uncultivated land). The line transect method was followed (Bibby et al., 2000) . Birds survey were conducted in five seasons of the year viz., spring (midApril to mid-June), summer (mid-June to midAugust), rainy (mid-August to mid Oct), autumn (mid Oct to mid Dec) and winter (mid-Dec to mid-April). Within each habitat four transects were established about 500 m long and 50 m wide in each habitat. The detailed bird survey was conducted twice in a week in the early hours (6 am to 11 am) and evening hours (4 pm to 6.30 pm) from January, 2012 to January 2013 by using binocular. Data were analyzed using the Shannon-Wiener function formula; species diversity (H), maximum diversity (Hmax), and evenness (J) were calculated as:
Where s is the number of species present in the sample area (habitat);
Pi is the proportion of species in a sample (habitat) of s species (Whittaker, 1975) . 
RESULTS
The results revealed that there is a difference in bird richness and diversity between the habitats of agroecosystem in the study area. Bird's richness in agricultural area is dependent upon various factors such as food, nesting and breeding places, and all of these factors are being observed in Vanavarayar Institute of Agriculture. Different habitats of the agriculture can accommodate different types of bird species. These were very clearly reported that the number of species and their population varies between land use systems (habitats) viz., plantations (coconut, mango), crop lands (cereals and vegetables), wet land (farm pond, paddy field and adjoining area of river), and fallow land ( Table.1 ). From the fallow land, the highest number of species diversity (62) was observed followed by wetland (53), cropland (37) and lowest in plantations (31). However number of birds were recorded to be highest in wetland ecosystem (8661) followed by fallow land ecosystem (7572), cropland ecosystem (3430) and lowest in plantations (2562). There are twelve species (Table 1) (Table 1) .
Out of 92 species, 64 species visited in all season of the year in this campus shows richness of the site. Some bird species can visit to particular place for their food, nesting and breeding that clearly identified in this study and depicted in the Table 2 . Common tern (Sterna hirundo), yellow footed green pigeon (Treron phoenicopterus) and black headed ibis (Threskiornis melanocephalus) are very rare and visited this campus as winter visitor. White browed bulbul (Pycnonotus luteolus) generally found in higher elevation of Western Ghats, once visited during the autumn season. The unique species like green sandpipers (Tringa ochropus) were observed in rainy season as limited numbers. Purple sunbirds (Cinnyris asiaticus) are always in good numbers in agricultural landscape but it is a rare visitor of this campus during the summer. During the spring and summer season, orange minivet (Pericrocotus flammeus) and striated heron (Butorides striata) were the special visitor thereafter the species were absent rest of the season.
Baya weaver (Ploceus philippinus), white rumped munia (Lonchura striata), white bellied drongo (Dicrurus caerulescens), and yellow wagtail (Motacilla flava) were visited during the rainy and autumn. Some of the birds like ashy drongo (Dicrurusleucophaeus), Asian paradise flycatcher (Terpsiphone paradasi), blue beard bee-eater (Nyctyornis athertoni), and grey wagtail (Motacilla cinerea) were frequent visitors during the autumn and winter. One of the rare birds, Barn owl visited during both summer and winter. Solitary bird but commonest bird in agricultural ecosystem is common hoopoe visited during spring and winter. Ahsy wood swallow (Artamus fuscus), blue tailed bee-eater (Merops philippinus) and white rumped spintail (Zoonavena sylvatica) were visited in considerable number in three season of the year except spring and summer. Drongo cuckoo (Surniculus lugubris) prefer to visit during the spring, summer and winter season. The scavenger black kite (Milvus migrans) observed during spring, summer and rainy season. Good numbers of scaly breasted munia (Lonchura punctulata) and limited numbers of crimson backed sunbird (Leptocoma minima) and Indian grey hornbill (Ocyceros birostris) were observed during the all the seasons except winter. Black headed munia (Lonchura malacca) and chestnut headed bee-eaters (Merops leschenaulti) avoided during spring only (Table 2) . S1-spring (mid-April to mid-June), S2 -summer (mid-June to mid-August), S3-rainy (mid-August to mid-Oct), S4-autumn (mid-Oct to mid-Dec), S5-winter (mid-Dec to mid-April)
The greatest differences in richness and diversity between the four habitats of the agro-ecosystem study areas were economically important for production of crop except fallow land. Bird species richness were almost twice found in the fallow land (Table. 1) compare to cropland (62 to 37) and plantations (62 to 32) and one time greater than wetland (62 to 53). Concerning diversity measurements (H, and Hmax) in the different habitats of the agro-ecosystem (Table. 3), the fallow land ecosystem exhibit greater differences than any habitat of the agro-ecosystem (H: FL= 3.4619, WL= 3.3770, CL= 3.1278, Pl= 2.8431 and Hmax: FL= 4.1271, WL= 3.9703, CL= 3.6109, Pl= 3.4340).
In the diversity measurements (H and J) of different seasons of the year in agro-ecosystem (Table 2 and 4), the spring season showed higher diversity (H: 3.6831, J: 0.8584) compared to other four seasons due to individual population numbers were proportionally higher than any other season of the year even though autumn seasons recorded higher number of species (80). Autumn season showed maximum diversity (Hmax: 4.3820) followed by winter season (Hmax: 4.3694) and lowest was recorded in spring season (Hmax: 4.2905).
The correlations studies (Figure 2 and 6) showed that species density with abundance (R 2 =0.828 and R 2 =0.882), bird frequency and density (R 2 =0.082 and R 2 =0.057) and bird frequency and abundance (R 2 =0.278 and R 2 =0.057) have positive correlation in both the habitats and seasons that has been showed in Figure 3 , 4, 6 and 7. The correlation study indicated that, increase in species density will also mean increase in species abundance. (Bolwig et al., 2006) . In other words, habitats (land use patterns) and seasons influences the bird diversity, population and frequency of visits. Some researcher's (Fischera et al., 2011; Marsden and Whiffin 2003; Zhijun and Young, 2003) reported that bird species richness, density and frequency decreases due to intensive agricultural practices. Our results also supports the above statements and we found that higher bird diversity (62 species) in fallow land than other habitats, which is due to the presence of diversity of herbs, shrubs, grasses and trees in fallow land which provided a place for nesting and breeding for different trophic levels of birds.
Different season of the year in particular locality not only influence the different types of vegetation but also other biodiversity like animals, birds, insects, fishes, and microorganisms, particularly birds are sensitive to seasonal changes, because of their breeding and nesting behaviour heavily depends upon climatic factors of the locality (Huston and Huston, 1994) . Therefore, some birds are migrating within the geographical region and even from continent to continents for their breeding and nesting (Berthold, 2001) . Thus, the birds distribution and their population trends in different seasons of the year.
The findings of Brandle and Brandl (2001) , Gregory and Gaston (2000) , Thiollay (1992) , Seagle and McCracken (1986) and Mac Nally (1989) supported the correlation study that local abundance and distribution of the bird species highly relate with habitat usage and area availability for their whole life. Thus, the young developing institute covering the area of 248 acres of land is supporting 92 bird species by different land use patterns and providing sufficient food. However, some of the birds like munia and parakeets reduces the 50% of the grain yields of sorghum, pearl millet, maize etc., though the presence huge number of birds in this institute is eco-friendly and useful for controlling the crop pest. More over limited use of pesticides and chemical fertilizers were valuable reason for bird abundance and density in small area of agricultural landscape. There were clear difference concerning bird richness and diversity between the four habitats of the agro-ecosystem. In all comparable categories from the cropland, wetland, plantations and fallow land we found greater richness and diversity of birds in fallow land followed by wetland than cropland and plantations. Concerning bird diversity there was a greater bird species diversity (H), maximum diversity (Hmax) and evenness (J) fallow land. According to Newton (1998) , the different seasons of the year influences the number of birds within the ecosystem. The bird population in an agro-ecosystem showed that the numbers of birds were higher in croplands during the August to December due to the intensive cultivation of cereals and vegetables in this period. The availability of matured grains of sorghum, pearl millet and maize during these period attracted bird species in huge number particularly scaly breasted munia (Lonchura punctulata), black headed munia (Lonchura malacca) and rose ringed parakeet (Psittacula krameri). However, seasonal variation influences the bird species and diversity within the region.
Shannon-Wiener Index for diversity richness for different habitats of agro-ecosystem shows that fallow land recorded highest diversity and maximum diversity index compared to other habitats. Thus, fallow lands are not subject to practices of crop production therefore, it supported bird's nesting and breeding at the study site. Thus most of the birds looked for their food in the agricultural field and from water bodies and made the fallow land their resting and breeding place. Therefore it indicated highest number of species in all the seasons of the year. Zhijun and Young (2003) clearly indicated from their study that different human uses of the land have been the reason for such clear differences in richness and diversity. Moreover multi cropping system of land-use pattern encourage more number of birds than monocropping cropping pattern that resultant availability of variety of food supported different types of birds. As supported by the findings of Mudri-Stojnić (2012), Thomas et al, (2011), and Franz (2004) . 
CONCLUSION
The study "Assessment of bird population in different habitats of agricultural ecosystem" conducted in Vanavarayar Institute of Agriculture, Pollachi, Tamil Nadu (India) for bird population and their conservation over the small agricultural landscape created great awareness among the students community. Higher diversity of birds was found in all habitats compare to plantation (mango and coconut plantations). Highest diversity of birds was found in fallow land compared to all other forms of land use pattern. The highest diversity of birds was due to more diversity of plants which gives more choice for the food preference of the bird species as well as nesting and breeding place. However, particular crops such as sorghum, bajra, maize etc., cultivate as mono-crop attracted particular types of birds frequently in large number. Rare birds like Indian grey hornbill (Ocyceros birostris), yellow footed green pigeon (Treron phoenicopterus), common tern (Sterna hirundo), paradise flycatcher (Terpsiphone paradasi), black headed ibis (Threskiornis melanocephalus), white browed bulbul (Pycnonotus luteolus), striated heron (Butorides striata), and barn owl (Tyto alba) that visited the study site in particular season shows the richness of the habitats in the study area. The considerable numbers of trees in fallow land and boundary of agricultural land accommodate the large number of bird's population. Thus shows planting trees in agricultural lands can increase the bird diversity. This study strongly supported limited use of pesticides and chemical fertilizers as they do not pose danger to various types of bird species that visited the site in large numbers. The study site (Vanavarayar Institute) has been shown to support various species of birds, migratory birds inclusive due to availability of crops, and diversity of other plants as well as reservoir and river which also support some wetland birds.
